To achieve greatest efficacy, therapies for attenuating fear and anxiety should preclude the re-emergence of emotional responses. Of relevance to this aim, preclinical models of threat memory reduction are considered to engage one of two discrete neural processes: either establishment of a new behavioral response that competes with, and thereby temporarily interferes with the expression of, threat memory (new learning) or one that modifies and thereby disrupts threat memory (unlearning). We contend that a strict dichotomy of new learning and unlearning does not provide a compelling explanation for current data. Instead, we suggest that the evidence warrants consideration of alternative models that assume cooperation rather than competition between formation of new cellular traces and the modification of preexisting ones.
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The Return of Unlearning
Until 2000, majority opinion held that memories are formed through a one-time process of consolidation, a form of synaptic plasticity requiring new protein synthesis and long-term molecular changes. This was thought to be the only 'active' state in the lifetime of a memory. Once formed, memories were thought to be stored in an inactive state from which they are then passively recalled [1].
Pavlovian, or classical, threat conditioning is the primary laboratory model of real-life threat memories [2] . In this procedure, an innocuous stimulus, such as a light or a tone [conditioned stimulus (CS)] reliably precedes a noxious stimulus such as an air-puff to the eye or a mild electric foot shock [unconditioned stimulus (US)]. Several such pairings are typically sufficient to establish a firm CS-US association, endowing the CS with the capability for triggering defensive responses (such as freezing) without the US. The traditional view of memory formation implied that the only way to attenuate such threat memories would be via new learning, such as via extinction, wherein the CS is repeatedly experienced in the absence of the US [2, 3] . Extinction was presumed to lead to the formation of a new CS-'no US' association via similar consolidation mechanisms [4] . Around 2000, however, several key studies provided compelling new evidence for a once neglected idea -that memories are active not only on initiation but also when retrieved -promoting a paradigm shift in memory research [5, 6] . Under this scheme, retrieval returns memories to a labile state (termed re-consolidation [5] [6] [7] ) bearing great resemblance to consolidation in that it also requires synthesis of new proteins and molecular changes to once again confer long-term memory persistence. With the discovery of this post-retrieval re-storage state, new learning gave way to an alternative approach for threat memory attenuation: unlearning of the original association.
From a therapeutic standpoint, unlearning has the clear advantage that relapse of a learned defensive response is theoretically impossible following memory erasure. Despite some
Trends
Laboratory protocols for attenuating learned defensive reactions are thought to function selectively via one of the following mechanisms: by forming a new association that inhibits threat memory expression (new learning); or by permanently disrupting threat memory encoding (unlearning).
The dichotomy of new learning and unlearning provides a theoretical explanation for return of fear after some protocols but not others. This is highly relevant to alleviating relapse after clinical therapy for fear-related disorders.
Evidence for discrete neural mechanisms corresponding to new learning and unlearning remains weak: defensive behavioral responses, synaptic plasticity, and associated biochemical activity fail to clearly demarcate which process has been engaged. We therefore consider the possibility of a 'mixed mechanism' and its potential implications.
